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In  a  previous paper  (1)  it was  reported  that  both whole  thyroid 
and potassium iodide were effective in preventing the atherosclerosis 
and  hypercholesterolemia  produced  by  feeding  rabbits  cholesterol. 
The mechanism of this protective action was obscure.  Because of the 
prominent place occupied by the thyroid gland in the metabolism of 
iodine it seemed an obvious and logical step to remove the thyroid and 
to determine the effect of this procedure upon the efficacy of potassium 
iodide administered to these animals simultaneously with cholesterol. 
Dutch belted rabbits were used together with a few of a mixed breed.  The 
animals were about 4 or 5 months old at the beginning of the experiment.  They 
were divided into 3 groups.  About half of the animals in each group were thyroid- 
ectomized.  A  midline  incision  was  made over the  trachea.  The thyroid was 
exposed and dissected  out as completely as possible.  Care was taken to avoid 
removing the external parathyroids.  This operation is  a  comparatively simple 
procedure in young rabbits, and it is borne well by them. 
All of the animals were kept indoors, in individual cages, and were fed a stock 
diet of oats, an alfalfa and molasses mixture, and fresh vegetables.  The thyroid- 
ectomized animals were apt to eat poorly for a week or two after the operation and 
lost weight during this period.  Thereafter they ate normally and gained back the 
weight lost although they did not tend to become obese. 
A blood cholesterol determination was made on each rabbit every 10 days by 
the method of Bloor, Pellmn, and Allen (2).  Blood studies upon the thyroidecto- 
mized rabbits were not started as a rule until 2 weeks after the operation when the 
animals were again eating normally.  Observations  were continued for as long as 
110 days. 
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Group I.  Control  Rabbits.--In this group there were 5 normal rabbits 
and 7 that had been thyroidectomized.  They were given the regular 
diet without the addition of cholesterol.  The results are shown in 
Tables I and II. 
Although rather marked variations appeared in the blood cholesterol 
values in animals of the same group and in the same animal at different 
times, the general level was about the same for both the normal and 
the thyroidectomized rabbits.  If anything, it was slightly higher for 
the latter. 
No  atherosclerosis of the  aorta  was  found  in  any  rabbit  of this 
group.  In two instances a  slight amount of thyroid regeneration had 
TABLE  I 
N~mal  AnimUs.  Regular  Diet 
i  Weight 
Rabbit  No.  Sex 
"d 
kg.  kg. 
1-31  F.  1.8 2.5 
1-32  M.  1.9!2.1 
1-33  M.  1.(1.9 
1-34  M.  1.7 1.9 
1-35  F.  1.7 2.5 
Average .... 
Blood cholesterol,  rag. per 100 co.  "~ 
Day, 
100  110<  1  10  20  30 
123 134  134 128 
111 155  115  90 
92 135  113  91 
89 125  98  80 
124 208  156 107 
108 151  123  99 
40  50  601  70 
144 117  117  99 
119 llC  99 105 
115 120  92  81 
103 144  98  93 
117 123  90  94 
12C 123  99  94 
8O  90 
139 i 94  114 103  0 
i 
9CI  9~ 104  94  0 
95  92  80 102  0 
114  94  98  94  0 
126  97  85  99  0 
113  95  98  98 
Remarks 
Killed, day 110 
Killed, day 110 
Killed, day 110 
Killed, day 110 
Killed, day 110 
occurred, presumably from failure to effect complete removal of the 
upper poles at operation. 
Group II.  Rabbits Fed  CholesteroL--There  were  5  normal  and  7 
thyroidectomized rabbits  in  this group.  All received the stock diet 
to which was added a  gram of cholesterol per animal three times a 
week.  The results are given in Tables III and IV. 
Four of the intact animals showed a  prompt, pronounced rise in 
blood cholesterol by the 20th day.  One of these died on day 42 and 
had no aortic lesions, as was to be expected after so short a  feeding 
period.  Atherosclerosis was present in the aortas of the other 3  at 
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The fifth intact rabbit did not at any time show as marked a hyper- 
eholesterolemia as did the others.  Despite this it developed athero- 
sclerotic lesions.  This is the only instance we have encountered of a 
rabbit  with  a  normal  or  only  slightly  elevated  blood  cholesterol 
developing atherosclerosis of the aorta. 
All of the thyroidectomized rabbits  showed a prompt rise in blood 
cholesterol of approximately the same magnitude, however, as that of 
TABLE  II 
Thyroidectomized Animals.  Regular Diet 
Weight  Blood cholesterol, rag. per 100 co.  "~ 
Rabbit  Sex  Days  Remarks 
~  1  10  20  30  40  50  60  70  80  90  100  110.~ 
kg.  kg. 
1-14  M.  1,21.8  9813~ 170 168 141 112 137 134  9216~J 93 106  0 
I  ' 
i 
1-15  M.  2  02.512817{]  155136115108  117104  98123  98104  0 
1-18  M.  2,{]  2.4 
1-19  F.  1,82.2 
1-20  F.  2.1 2.0 
1-23  F.  1,72.3 
92  98 117 125 113 119 122 103  90  98 107  90  0 
90 178 195 184 135 177 125 105104 156 146  94  0 
i 
I 
87  -- 131[151 130 103 13C 159  0 
98 125 191 20~ 105 154 134  --  0 
1-26]  M.  1,92.2  96  80101122134  90  94101101  90  82104  0 
! 
Killed, day 110. 
Some  thyroid 
regeneration 
Killed, day 110. 
Some  thyroid 
regeneration 
Killed, day 110. 
Thyroids  out 
Killed, day 110. 
Thyroids out 
Died, day 74 
Transferred  to 
Group II 
Killed, day 110. 
Thyroids out 
Average .......  99 131 151 156 125 123 123 118  97 127 105 10q 
the normal animals fed cholesterol.  Three of the 7 rabbits died in 38 
to 59 days and, at autopsy, were free from atherosclerotic changes in 
the  aorta.  One  rabbit  died  on  day  79  and  had  moderate  aortic 
atherosclerosis.  The remaining 3 animals were killed after 110 days. 
These all showed atherosclerosis.  Thyroid regeneration had occurred 
to a slight degree in 1 rabbit. 
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thyroidectomized  rabbits  were  used  in  this  group.  Each  animal 
received the regular diet to which was added a gram of cholesterol and 
a gram of potassium iodide in aqueous solution three times a week. 
The 6 normal rabbits in this group fed cholesterol and potassium 
iodide survived for 110 days (Table V)  at which time they were killed. 
No  atherosclerosis  could  be  demonstrated.  This  agrees  with the 
observation made in  our previous work  (1),  that  potassium iodide 
administered  simultaneously with  cholesterol  prevents  the  athero- 
sclerosis  regularly  produced by  the  latter.  The  blood  cholesterol 
values of these 6 rabbits were similar in general to those of the animals 
TABLE  V 
Normal Rabbits  Fed  Cholesterol and  KI 
Weig 
RabbitNo. Sex  *~ [ 
I  kg. [J 
1-41  M.  1.311 
1-42  M.  1.912 
1-43  M.  1.6/2 
1-44  M.  1.712 
1-45  F.  1.4/1 
1-46  M.  1.711 
Average ...... 
Blood  cholesterol,  rag. per 100 co.  "~ 
Days  [ o o 
,o],o  ,o  6o  70  so  90,00  --____1  10  20 
I 
15012501187 175 1831175 254 2681147114811991288  [ 0  I 
17012081191 228 1631191 22g 27612121234126812791 0  [ 
1341170 18~ / -/1391104j10~  13411s91147114311871 0  I 
1141 94/187,11s/1101  971124 14s]14411s611131134 f  0  I 
165 144 144 146120411251187 141 2281195 2041288  / 0 
142 ~  122163  90  90 12~ 156 169 162 115 13510 
1~61164[~68 166114811301171  i~7t1-~711--~4t~741~18[--  [" 
Remarks 
Killed, day 110 
Killed, day 110 
Killed, day 110 
Killed, day 110 
Killed, day 110 
Killed, day 110 
in the control group, although the averages tended to run somewhat 
higher particularly in the later days of the experiment. 
It is of interest that an additional rabbit, not included in the table, 
that  had  had  only one lobe  of  the  thyroid  removed at  operation, 
behaved in  all  respects  similarly to  the  intact  animals.  Its  blood 
cholesterol at the beginning was 170 mg., and after 110 days, during 
which it averaged 186 mg., the final value was 184 mg.  At autopsy 
no  atherosclerosis was present.  This suggested that  the protective 
effect of the iodide could be maintained after the removal of half the 
thyroid tissue. 
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cholesterol comparable to  that occurring in  the  animals  in  Group II 
fed cholesterol without potassium  iodide.  In 2 rabbits, however, this 
rise was somewhat delayed. 
The administration  of potassium iodide and cholesterol was discon- 
tinued in 2 animals, as will be mentioned later, after the rise in blood 
cholesterol had  occurred.  Two  rabbits  died  in  19  and  41  days  re- 
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FIG. 1.  Curves representing the average blood cholesterol values are given for 
both the intact and thyroidectomized rabbits in the 3 experimental groups over a 
period of 110 days.  The important fact is demonstrated that the blood cholesterol 
of normal intact rabbits fed cholesterol  and KI approximates that  of the  con- 
trol group, while  the blood cholesterol  of thyroidectomized animals  fed choles- 
terol and KI parallels  that of the group fed cholesterol alone. 
spectively.  No  atherosclerosis  was  found.  One  died  after  56 days. 
Early  diffuse  atherosclerotic  changes  were  present.  Three  animals 
survived  110  days and  were  then killed.  All  showed atheromatous 
lesions in the aorta.  No thyroid regeneration occurred in the rabbits 
of~ this group. 
The  average blood cholesterol values of the  3  groups,  normal and 
thyroidectomized, are plotted for the  110 day period in Fig.  1.  The KENNETH  B. TURNER  AND  GEORGE  B. KHAYAT  135 
important fact that this figure demonstrates is that the blood choles- 
terol of normal intact rabbits  fed cholesterol and potassium iodide 
follows closely that of the control group; while the cholesterol in the 
blood of the thyroidectomized animals fed cholesterol and potassium 
•  iodide parallels that of the group fed cholesterol alone. 
Two  rabbits  (Nos.  W8-6  and  A9-7),  mentioned above,  deserve 
further comment.  A thyroidectomy was performed on these rabbits, 
following which they were given potassium iodide and cholesterol for 
30 days in one case and 43 days in the other.  Both responded with 
a  prompt rise in blood cholesterol (Table VI).  The administration 
was then stopped for a period of approximately 6 months during which 
the animals were given a normal diet.  The cholesterol and potassium 
iodide were again resumed and continued for 110  days.  This time, 
in contradistinction to the first period of feeding, no significant rise in 
the blood cholesterol occurred.  In other words, these thyroidectom- 
ized animals reacted in the manner of intact rabbits fed cholesterol 
and potassium iodide.  The reason for this was  apparent  when  the 
animals were autopsied.  Each showed a mass of vascular, regenerated 
thyroid tissue as large as or larger than the normal thyroid in  size. 
Probably this regeneration had occurred during the period in which 
the feeding was interrupted and had progressed to such a degree that, 
when the experiment was resumed, the amount of thyroid tissue was 
adequate for the protective action of potassium iodide to take place. 
CONCLUSIONS 
1.  Thyroidectomy in itself does not cause a rise in blood cholesterol 
or the development of atherosclerosis in young rabbits. 
2.  Feeding cholesterol produces hypercholesterolemia and  athero- 
sclerotic lesions in rabbits regardless of the presence or absence of the 
thyroid glands. 
3.  Potassium iodide prevents the usual hypercholesterolemia and 
atherosclerosis of the aorta in normal rabbits fed cholesterol, but when 
the thyroids are removed this protective action disappears. 
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